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PROSPECTIVE BUS RAPID TRANSIT SCENARIOS FOR PILOT 
CORRIDOR IN DHAKA 
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Abstract: Dhaka doesn’t have a mature transport system. Lacking in institutional arrangements, policy and planning, and law enforcement, 
the transport system operates has developed ad hoc and is situationally problematic. Absence of proper coordination between modes, poor 
public transport system, inadequate pedestrian facilities, and environmental degradation justify full consideration of Bus Rapid Transit 
(BRT) in Dhaka. BRT centres on sustainable transport principles. BRT is a system, which is capable to mitigate Dhaka’s transport problem 
if properly planned. In Strategic transport plan of Dhaka three BRT transport corridor has been proposed and BRT pre-feasibility study 
came up with one pilot corridor for early implementation of BRT.  This paper first reviews international best practices then explores 
various BRT system packages and evaluates the suitability of these BRT packages by analyzing current bus service condition and physical 
and geometric configuration along the BRT pilot corridor. It concludes by proposing some BRT scenarios, which can be considered for 
further evaluation with respect to speed, delay, travel time and environmental pollution. 
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1 INTRODUCTION 
Bus Rapid Transit (BRT) is bus based high quality rapid transit that 
provides a fast, comfortable and cost effective journey to the 
passenger using a segregated right of way for buses. Dhaka, the 
capital city of Bangladesh, is experiencing serious traffic 
congestion. The Strategic Transport Plan (STP), which was 
developed for Dhaka city in 2005, has recommended mass rapid 
transit as essential, and after initial investigation has proposed three 
radial corridors for Bus Rapid Transit (BRT); two radial corridors 
and one circular line for metro (The Louis Berger Group and 
Bangladesh Consultant Ltd, 2004; Dev Consultants Limited, 2009). 
After a pre-feasibility study, one potential pilot corridor has been 
selected for early implementation of BRT.  
The scenario of BRT incorporates various BRT elements; service 
design, fare structure, fare collection method etc. These elements 
must be chosen based on their performance and benefits, cost, and 
above all applicability to respective cities. Some of the elements of 
BRT that are essential for one city in one country may not be 
necessary for other cities in other countries. Careful analysis is 
therefore needed in choosing appropriate BRT operating scenarios. 
Any public transit improvement will have direct and indirect 
impacts (Litman, 2004).  An example of one direct impact is 
shifting from automobile to public transport and an example of one 
indirect impact is a major transit improvement providing a more 
accessible land use pattern (Litman, 2004).  BRT elements have the 
most direct impact on travel time saving, reliability, identity, 
safety, security, capacity and accessibility (Diaz & Hinebaugh, 
2009).  
2 AIM AND OBJECTIVE 
The aim of this paper is to identify and evaluate various potential 
BRT operating scenarios for the BRT pilot corridor in Dhaka. The 
Government of Bangladesh called for expression of interest for 
feasibility study of Bus Rapid Transit on pilot corridor. Some of 
the important tasks of the project will be to identify and analyze 
alternative options to construct and operate BRT; provide a plan 
for restructuring existing bus; undertake economic, financial, 
environmental and social assessment etc (DTCB, 2010). 
Government also initiated another study on bus service reforming 
in Dhaka (DTCB, 2010). The objective of this paper will be to 
provide input to these studies from the academic viewpoint.  
3 REVIEW OF BRT SYSTEMS AND GUIDELINES 
BRT system design consists of infrastructure design and 
operational design. Infrastructure design means a combination of 
various BRT elements and operational design means how these 
combinations of various elements operate. In this section some of 
the basic BRT elements (such as running way, station, fare 
collection and service design), which will be essential for pilot 
corridor in a city such as Dhaka, as well as system performances, 
design features, and implementation issues, will be discussed. This 
analysis will help to propose propositions for a BRT system 
package appropriate for Dhaka, which will be presented later in 
this paper 
3.1 Running Way 
Running way is one of the most critical elements of a BRT system. 
The cost of off street running way (excluding ROW) ranges from 
12 to 105 million US dollar per lane-mile (Levinson, et al., 2003; 
Kittelson & Associates Inc and Herbert S. Levinson Transportation 
Consultants, 2007), whereas on street running way ranges from 0 
to 10 million US dollar per lane-mile (Levinson, et al., 2003; 
Kittelson & Associates Inc. & Herbert S. Levinson Transportation 
Consultants, 2007). At first glance, an on street running is expected 
to be best for Dhaka. The more expensive off street running way 
would not be expected to be cost effective for a developing country 
like Bangladesh, at least at the initial BRT system development 
stage. Further, space limitations along the pilot corridor would not 
permit construction of an off street running way without significant 
land purchases to facilitate the wider corridor that would be 
necessary. BRT buses running on mixed flow lanes are usually 
constrained by general traffic, so it is not possible for buses to 
achieve high speed and reduced travel time (Diaz & Hinebaugh, 
2009). But this option may be a good at preliminary stage, enabling 
passengers to become accustomed to a BRT like system.  
A mixed flow lane with queue jump facilities for buses is able to 
save bus travel time. In queue jump facility a separate lane for 
buses (at least 3.35m) at bottlenecks is provided. This treatment 
can be provided with minimal cost at a narrower section of road 
where a bus lane is not feasible. 
For the concurrent flow kerb bus lane configuration, buses run at 
direction of traffic flow. From experience this type of bus lane is 
generally not very effective in terms of image provided and travel 
time savings. Reliability may also be a concern for this type, for 
when this bus lane is not segregated by raised kerb, other vehicles 
and the public will interfere with bus movement. Encroachment by 
other vehicles will reduce bus travel speed, and potentially 
indirectly dwell times. Pedestrian safety is also a concern for this 
type of bus lane. Where dense built up areas exist along the 
sidewalk, there will most likely be interference of bus movement 
due to side friction generated by service and general vehicle access 
movements (Kittelson & Associates Inc. & Herbert S. Levinson 
Transportation Consultants, 2007) and pedestrians.  
For the contraflow kerb bus lane (at least 3.65m wide) buses run 
opposite to the direction of general traffic. Contra flow bus lane 
provides very effective BRT image and identity. Because buses run 
opposite to general traffic they are clearly visible. Enforcing this 
bus lane is easier because it is self enforcing in the presence of 
violators.  
Median bus lanes are located at the centre of a roadway. A 
physically segregated median bus lane provides a strong sense of 
identity and image to the public. It is also very effective in terms of 
travel time savings, because buses usually have their own travel 
way. Delay at intersections can be reduced by providing transit 
signal priority for buses, and they may even be grade separated at 
major intersections. According to Kittelson & Associates Inc. & 
Herbert S. Levinson Transportation Consultants (2007) the capital 
cost of adding new median bus lane ranges from US$5 to US$10 
million per lane mile ( AU$3.47 to AU$6.93  per km, 2010 value). 
The total median BRT development cost ranges from US$6 to 
US$16 million per mile   
3.2 Station 
BRT stations can enhance ridership and reduce travel time 
depending on their spacing, locations, design and construction. 
Widely spaced stations can reduce travel time as buses do not stop 
very frequently. However, station catchment areas as a proportion 
of corridor area decreases. An optimal spacing therefore needs to 
be determined. When stations are distinctive, attractive and 
pedestrian friendly they can attract more passengers. Stations also 
serve adjacent land development. Bus stop location and spacing 
with respect to adjacent development, and the extent of integration 
between station and development, influence patronage and 
operating speed. Fig. 01, Fig. 02 and Fig. 03 show relationships 
between station/stop spacing and bus speed for BRT, with varying 
dwell time, for exclusive freeway HOV lanes, dedicated arterial 
street bus lane, and general traffic lane respectively.  
3.3 Fare Collection Process 
The fare collection process can be on board or off board. On board 
fare collection can be made either by driver or by conductor (Diaz 
& Hinebaugh, 2009) or by an electronic ticketing system such as a 
smart card. On board manual fare collection is presently less 
expensive and offers a high degree of revenue protection. The 
effect on passenger boarding time for various fare collection 
method is shown in Fig. 04. Fare level itself directly affects 
revenue and ridership (Diaz & Hinebaugh, 2009).  
A BRT fare structure can be common or differentiated (Levinson, 
et al., 2003; Multisystems Inc., Mundle & Associates Inc. , Simon 
& Simon Research and Associates Inc,2003; Diaz & Hinebaugh, 
2009). Lower cost trip will be subsidized when fare is flat and the 
risk of fare evasion increase if the fare is differentiated Transfer 
pricing is also another aspect of fare structure. In the Australian 
cities of Brisbane and Melbourne, an integrated ticket option is 
available, whereby a passenger can transfer from any public 
transport service to another with the same fare medium, be it a 
ticket or smart card.  
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FIGURE 01: Average Bus Speeds (km/h) on BRT or Exclusive 
Freeway HOV Lanes (see NOTE below Fig. 03). 
 
Effect of Stop Spacing and Dwell Time on Speed for Dedicated Arterial Street Bus Lane
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FIGURE 02: Average Bus Speeds (km/h) on Dedicated Arterial Street 
Bus Lane (see NOTE below Fig. 03). 
 
Effect of Stop Spacing and Dwell Time on Speed for General Traffic Lane
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FIGURE 03: Average Bus Speeds (km/h) on General Traffic Lane 
NOTE: Data for Fig. 01, Fig. 02 & Fig. 03 sourced from Kittelson & 
Associates INC, (2007) 
 
Effect of fare Collection Process on Boarding time (s/passengers)
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FIGURE 04: Effects of Fare Collection Process on Passengers 
Boarding Times 
NOTE: Data for Fig. 04 sourced from Levinson et al. (2003) 
3.4 Service Planning 
Service planning consists of designing service types and span; 
service frequencies; route length; and service patterns. Service 
type can be basic all day service; express service; commuter 
express service; feeder service; and connecting service. A high 
frequency route will have lower average waiting time.  Public 
perception of system reliability and car competitiveness will be 
affected by highly frequent service (Arias, et al., 2007).Whether 
BRT service will be “open” system or “close” system is the first 
step of BRT design (Arias, et al., 2007). Open systems may not be 
very efficient where fluctuations in demand volumes lead to bus 
bunching and either spot congestion (reducing reliability) or 
recurrent congestion (increasing travel time). Another major 
decision is to decide whether to choose a trunk feeder 
configuration or direct service configuration. According to Arias, 
et al (2007) a trunk feeder system is considered as the most 
efficient system 
4 DESCRIPTION OF STUDY AREA 
Dhaka’s proposed BRT corridor starts from Azampur to Mogbajar 
through Mohakhali, which is approximately 10 km in length. Fig. 
05 illustrates the study area, the pilot BRT corridor, and notable 
locations along the corridor.  
The area surrounding the BRT pilot corridor must also be included 
in the study area. An area has been chosen in such a way that the 
boundary of the study area will splice between major roads and 
will be near traffic count locations. 
Passenger cars and auto rickshaws are presently the dominant 
vehicle modes along the BRT corridor. The whole of the corridor is 
Non Motorized Transport (NMT) free. Even though roads along 
the corridor are divided in lanes, drivers do not follow the lane 
disciplines. This is not only due to an absence of strict 
enforcement, but also a wide variation even within Motorized 
transport. Like other roads, on roads along this corridor heavy 
trucks are banned during the day time. The study area has mixed 
land use pattern. Except Uttora, Baridhara, Bashundhara, Banani 
and Gulshan all the area have developed with unplanned housing. 
Dhaka’s international airport is located at Uttora. Tejgaon is 
developed as industrial area 
 
4.1  Bus Passenger Occupancy Along the Study Corridor  
Fig. 06 and 07 represent bus passenger occupancy along the study 
corridor. Bus passenger occupancy is a maximum near the 
Khilkhet area and follows a consistent pattern of passenger 
occupancy throughout the corridor. For both directions of traffic 
flow, bus passenger occupancy is lowest minimum at both Tejgaon 
and Mogbajar.  
4.2 Bus Route Along the Corridor and Service  
Parameter 
In Total 34 bus routes pass along the corridor. According to a study 
on bus operation in Dhaka the fare per pax-km ranges from 0.60 
Bangladeshi taka (approximately AU$0.01) to 1.29 taka 
(approximately AU$0.02) (2010 Value) (Bhuiyan, 2007).The 
current Government fare rate is 0.87 Bangladeshi taka 
(approximately AU$0.02) per pax-km (Bhuiyan, 2007). Even 
though this rate is low, because of peak hour overloading; revenue 
earned from advertising; and the minimum fare (from Taka 3 to 
Taka 5), which is not set by the Government, bus operators never 
run at a loss (Bhuiyan, 2007). Bus headways range from 5 minutes 
to 20 minutes (Bhuiyan, 2007). Typical headways at peak time are 
5 minutes. Local, express and all seating (no passengers permitted 
 
 
(Not to Scale) 
FIGURE 05: Study Area for Analyzing Potential BRT Scenarios 
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FIGURE 06: Bus Passenger Occupancy Along the Study Corridor for 
“South Bound” Direction (see NOTE below Fig. 07). 
 
 
to stand) bus types ply the corridor. For express and all seating 
buses, passengers have to buy their ticket before boarding from a 
counter near the designated bus stand.  
 
 
 
 
 
Bus Passenger Occupancy Along the Corridor for "Northbound" Direction
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FIGURE 07: Bus Passenger Occupancy Along the Study Corridor for 
“Northbound” Direction 
NOTE: Data for Fig. 06 & 07 sourced from Dev Consultants Limited 
(2009). 
5 DHAKA BRT: PROPOSITIONS FOR A SUITABLE 
SYSTEM 
This section will present a package of propositions for a suitable 
BRT system for the Dhaka study corridor by considering Right of 
Way (ROW), land use and bus service characteristics along the 
corridor, as were described in the previous section. ROW Analysis 
will help to determine whether the road width is sufficient to 
consider a separate BRT lane. Land use analysis will help to 
choose BRT station location; and bus service characteristics will 
examined for BRT service planning suggestion.  
5.1 Right of Way 
The Dhaka case study corridor is densely developed. The number 
of service lanes and individual lot accesses is presently excessive 
(Dev Consultants Limited, 2009). Under this situation a kerb side 
bus lane may not be effective, as turning vehicles will interfere 
with through moving buses. In the absence of transit signal 
priority, when through moving buses stop at an intersection, left 
turning vehicles also will be forced to stop. This will cause 
congestion on the kerb side bus lane. In a city like Dhaka, a kerb 
side bus lane would also be very difficult to enforce, as there will 
be continuous encroachment by pedestrians, hawkers and other 
roadside activities. Should kerb side bus lanes be implemented, 
commuters would also have to cross the roadway for access to 
stations / stops. To maintain their safety, traffic signal cycle times 
would need to be greater. This may increase delays and travel 
times for all vehicles.  
In the case of a median bus lane, with segregation, bus movement 
would not interfere with traffic. Thus a median bus lane would 
improve the travel time for all vehicles. But Right turn movements 
at signalized intersection will conflict with median bus lane, which 
can be avoided by providing transit signal priority. A median bus 
lane would also present a strong sense of identity and be more 
accessible to the public, as passengers would only need to cross 
one side of the roadway to access the BRT.  
The existing ROW for the pilot corridor with a median bus lane, 
both without and with a right turn, have been plotted respectively 
in Fig. 08 and 09. 
From the Figures 08 and 09 it can be said that, from Azampur to 
Kamal Ataturk Avenue in Banani, a segregated median bus lane is 
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 FIGURE 08: Right of Way Analysis for Median Bus Lane  
 (Right Turn Prohibited) (see NOTE below Fig. 09). 
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FIGURE 09: Right of way Analysis for Median Bus Lane  
(Right Turn Allowed) 
NOTE: Data for Fig. 08 & 09 sourced from Levinson et al. (2003) 
 
possible. South of Kamal Ataturk Avenue there is a flyover that 
commences at Mohakhali near the High Commission of Morocco.  
The location of the flyover is shown in Fig. 05. As a consequence, 
a median bus lane cannot be implemented within the existing ROW 
between Kamal Ataturk Avenue, Banani and Mohakhali. The 
provision of right turning from the median bus lane can be 
incorporated between Khilkhet and Banani if needed, while two 
lanes can be maintained for general traffic lane within this section. 
Parking is possible only if right turns are prohibited from Azampur 
to Mohakhali. From Tejgaon to Mogbajar the ROW is too narrow 
for a median bus lane. This section of the corridor must be widened 
if median bus lanes are to be provided. Otherwise a kerb side bus 
lane or mixed traffic movement with queue jump or queue bypass 
lane would need to be investigated. 
As stated earlier, a kerb side bus lane between Mohakhali and 
Mogbajar would incur significant interference as there are shops, 
houses and other roadside activities along the frontage.  Even 
though a concurrent flow interior bus lane could overcome this 
problem (Levinson et al., 2003), insufficient cross section width 
from Tejgaon to Mogbajar would be a limiting factor. Another 
issue with a kerb side bus lane relates to bus volume and lane 
width. According to the BRT pre-feasibility study (Dev 
Consultants Limited, 2009); from Tejgaon to Mogbajar Minimum 
bus demand is 198 bus/hr and maximum is 820 bus/hr.  
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FIGURE 10: Number of Lanes Along the Study Corridor for both 
Northbound and Southbound Direction of Traffic Flow 
NOTE: Data for Fig. 10 sourced from Dev Consultants Limited (2009). 
The demand for bus will not be less than this if only present bus 
passengers become the customer of BRT. According to Levinson, 
et al. (2003), should bus volume exceed 90 to 100 bus/hr, then dual 
bus lanes must be provided and the bus lane must be at least 3.35m 
wide. The total road width in this section is only 9m per direction 
(excluding side walk and median width) and only three lanes (each 
lane is 3m wide) are available each direction (refer to Fig. 10). 
Reserving one lane for buses leaves only 5.65m width for general 
traffic from Mogbajar to Tejgaon, which will be too narrow to 
accommodate two general traffic lanes, creating congestion. 
Because bus volume and insufficient road width between 
Mohakhali and Mogbajar kerb side dual bus lane may not be 
possible to implement. 
5.2 Suitable Spacing and Location for Stations 
The study area has a high population density, except within the 
Khilkhet and Cantonment areas. A mixed land use pattern can be 
seen in most of the study area, except in Gulshan, Banani, 
Baridhara, Bashundhara and the west part of Ramna, all of which 
have developed with sprawled unplanned housing, shops and 
shopping malls. Thus, except within Khilkhet or Cantonment, 
stations should not be spaced too far. For the current study, stations 
are planned to be located near the major intersections.  
For the Northbound direction BRT buses will originate from 
Mogbajar and terminate at Rabindra Sarani (Uttora), and vice versa 
for the inbound direction. Assumptions of station location and 
separation are listed in Table 01. Far side stations will provide 
extra safety to pedestrians by allowing them to cross behind the 
buses and highest capacity at the station. At far side station buses 
can use the intersection to decelerate (Texas Transportation 
Institute, 1996) and this type of stops allow for the highest bus lane 
capacity (Kittelson and Associates Inc., 1999). Considering these 
recommendations it will be assumed that all BRT stations on the 
BRT pilot corridor in Dhaka will be located at the far side of an 
intersection. It will be taken that, in the case of a median BRT 
section, side platforms at far side of intersection will be used rather 
than island platforms, so that the conventional bus door 
configuration on the left side of the vehicle can be maintained, 
compatible with Bangladesh’s left side driving environment on its 
road system.  It will also be taken that all platforms will have two 
berths for passenger boarding and alighting. 
5.3 Fare Collection System and Fare Structure 
The Dhaka BRT system will be a new transit concept for its public. 
The fare system should be easy to understand particularly at the 
initial stage. It will be assumed in this paper that BRT fare will be 
flat irrespective of the route distance or number of stations 
traversed by the passenger, and that passengers will pay prior to 
boarding, with a conductor on each bus for revenue protection. 
Fare media will likely be cash at the initial stage, as credit cards are 
not commonly used by Dhaka residents and smart card technology 
is likely to be prohibitively expensive. 
 
TABLE 01: Assumption of Location of Stations and Spacing Along 
Study Corridor (North to South Direction) 
Station 
Location 
Spacing 
from Next 
Station 
(m) 
Reason for Station Location 
Choice 
Rabindra 
Sarani 
(Uttora) 
 North Terminus 
Jashimuddin 
Road 
(Uttora) 
580 Some commercial activity along 
sidewalk. Station will give access 
to Uttora Sectors 1 and 2, which 
area mainly planned residential 
areas. 
Airport 1,660m Section has very low density. 
Airport a large ridership 
generator. 
Khilkhet 
(Nikunjo) 
2000m Section has very low density. No 
commercial activites along the 
sidewalk. Station will give access 
to Nukunjo area, which is planned 
residential area. 
Pragati 
Sarani 
815m No commercial activity along 
sidewalk. Section has very low 
density. 
Cantonment 2,170m No commercial activity along 
sidewalk. Some mainly low 
density residential. 
Kamal 
Ataturk 
Avenue 
(Banani) 
1,800m Minimal commercial activity 
along sidewalk.  This station in 
close proximity to Banani Rd 11, 
27, and 1. These roads have 
commercial, schools, educational 
institutions and universities. 
Mohakhali 1,380m Passes through mixed use area 
with commercial, educational 
institutional and residential (many 
shops, offices, schools, colleges 
and two universities). High 
ridership generation. 
Gulshan 
Tejgaon 
Link Road 
900m Section is flanked by mainly 
industrial with lower ridership 
generation. Station spacing can 
therefore be greater. 
Sat 
Rasta/Jarip 
Bhaban 
1,480m This section of corridor has 
medium density. 
Pantha Path 450m Section passes through very high 
density. Dense shopping strip 
located along sidewalk. 
Mogbajar 450m South Terminus 
5.4 Service Design  
The proposed Dhaka BRT system will be a “closed system”. As 
with the present bus system operating on the corridor, both express 
and all stop services will be available. Basic all stop services will 
run from 6 am to midnight throughout the week.  Express services 
will be limited to weekdays or during peak hours. The headway 
will be based on current headway of buses. The headway of BRT 
service during peak hours will be from 5 to 10 minutes. During 
other times, headway will vary from 12 to 15 minutes. Vehicles 
will be conventional 50 seat buses.  
6 DISCUSSION 
This paper has reviewed existing BRT systems and guidelines, in 
order to identify propositions that may be appropriate for the 
Dhaka pilot corridor. For this corridor, the paper has then 
examined Right of Way (ROW) widths, land use characteristics, 
current bus routes and service pattern, fare collection process etc. 
to identify current transport problems and needs. Propositions have 
then been presented for a BRT system package appropriate for 
Dhaka. Based on the analysis presented above, the following have 
been identified as potential BRT system scenarios along the pilot 
corridor.  
A. Business As Usual scenario (Without BRT) 
B.BRT and Existing Bus Routes 
C.BRT and Eliminating Existing Bus Route 
D.BRT and Restructuring Existing Bus Routes 
The following lane configuration choices will be applicable to all 
of the above except Scenario A.  
1. Median Bus way facility from Azampur to Kamal  
Attartuk Avenue in Banani, with two lanes continuously 
for buses  in each direction. Kerbside busway with one 
bus lane for bus between Kamal Attartuk Aveneue 
intersection and Mogbajar.  
2. Median Bus way facility between Azampur and Kamal 
Attartuk Avenue in Banani with one lane continuously 
for buses in each direction. Kerbside busway with one 
bus lane for bus between Kamal Attartuk Aveneue 
intersection and Mogbajar. 
3. Median Bus way facility from Azampur to Kamal   
Attartuk Avenue in Banani with two lanes for buses and 
a queue bypass facility between Kamal Attartuk 
Intersection and Mogbajar. 
4. Median Bus way facility between Azampur and Attartuk 
Avenue in Banani with one lane and bypass lane in each 
direction at the stations and a queue bypass lane for 
buses between Kamal Attartuk Intersection and 
Mogbajar. 
 
Some other Strategies that will be applicable along with the 
scenarios are:  
 Transit Signal Priority for buses. It will be assumed that 
with BRT implementation, Strict enforcement of traffic 
light will be done;  
 Separate signal for right turn movement; and  
 Parking will not be allowed along the corridor. 
 
7. CONCLUDING REMARKS 
 
Combination of median bus way and kerb side bus way is essential 
for implementing BRT in pilot corridor of Dhaka. Identified BRT 
scenarios require evaluation in terms of travel time savings, delay, 
on board buses. For each scenario the impact on general traffic 
must also be analyzed. An evaluation framework will be developed 
based on the review presented in this paper. 
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